Streptococcus salivarius endogenous endophthalmitis
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SUMMARY

We describe a case of endogenous endophthalmitis

in an elderly man caused by Streptococcus salivarius.
An 88-year-old male patient with diabetes with iron
deficiency anaemia and history of transcatheter aortic
valve implantation presented with an insidious clinical
picture of atraumatic endophthalmitis. No internal

or external source could be identified. Diagnostic

and therapeutic vitrectomy revealed papillomacular
abscess and vitreous fluids grew S. salivarius. Despite
lack of an identifiable source of infection, a high index
of suspicion for atypical presentations is required in
patients with multiple comorbidities that could weaken
their immune system towards opportunistic infections.
Early detection, microbiological evaluation and prompt
treatment are critical to avoid disastrous outcomes. While
S. salivarius has been implicated in cases of exogenous
endophthalmitis, this is the first reported case of
endogenous endophthalmitis due to S. salivarius.

BACKGROUND

Endogenous endophthalmitis is an infection of
the intraocular fluids involving the vitreous and/
or aqueous humour due to haematologic spread
from a distant site.' * Even though the incidence
of endogenous endophthalmitis reported in the
literature varies, it is less common than exogenous
endophthalmitis.” One study showed that 60% of
patients with endogenous endophthalmitis have
a predisposing condition for infection such as
diabetes mellitus, intravenous drug use, HIV infec-
tion, malignancy or an autoimmune disease.* The
most common causative agent differs depending
on the geographical location and patient’s age due
to different predisposing conditions and source
of infection. Endogenous endophthalmitis due
to Gram-negative organisms are more common
in the East Asian countries, with Klebsiella pneu-
moniae being the most common pathogen. In the
Western countries, Gram-positive organisms are
the most common causes of bacterial endoge-
nous endophthalmitis, with Staphylococcus aureus
and Streptococcus pneumoniae having the highest
percentages.’ Streptococcus salivarius endogenous
endophthalmitis has not been reported in the litera-
ture previously. We hereby present a case of endog-
enous endophthalmitis caused by S. salivarius.

CASE PRESENTATION

An 88-year-old Caucasian man presented to the
emergency department (ED) with a complaint of
left eye discomfort. He reported a 1-week history
of left eye redness and swelling associated with
itching and tearing. There was no recent history of
trauma or procedure to the eye. He had a history
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of diabetes, dyslipidaemia, coronary artery disease
status post percutaneous transluminal coronary
angioplasty 16 months prior, permanent atrial
fibrillation, anaemia and benign prostatic hyper-
plasia. On assessment in the ED, he was diagnosed
with filamentary keratitis. He was pseudophakic in
both eyes since more than 10 years, with an other-
wise unremarkable posterior segment examination.
He was prescribed sodium hyaluronate 0.5% every
2 hours and carbomer gel 0.2% at bedtime which
he started the next day.

Two days later, the patient visited the ED again
for same-day onset of blurred vision and pain.
Examination of the affected eye revealed mark-
edly decreased visual acuity (from 20/32 to hand
motion), mild conjunctival injection, clear cornea
and fibrinous anterior chamber inflammation with
seclusio pupillae and evidence of mild vitreous
inflammation on B-scan ultrasonography (figure 1).
The patient was thought to have an acute inflam-
matory reaction, possibly to one of the newly
introduced drops. Additionally, a diagnosis of infec-
tious endophthalmitis was being considered but
also seemed unlikely given the insidious presenta-
tion, absence of pain, lack of a port of entry and a
normal posterior segment at his initial ED presenta-
tion. Consequently, all his drops were stopped and
replaced with preservative-free drops, and topical
moxifloxacin 0.5% every 2 hours, topical cyclo-
pentolate 1% every 4 hours and oral moxifloxacin
400 mg once daily were added to the regimen. The
patient was asked to return the same evening for
reassessment but failed to do so.

On follow-up examination the next day, the
patient’s symptoms worsened with severe conjunc-
tival injection, corneal oedema, hypopyon, occlusio
pupillae  with inflammatory white membrane
covering it, and vitreous membranes on B-scan
(figure 2). He was admitted to the hospital with a
clinical impression of endogenous endophthalmitis,
and intravitreal cultures were taken at the bedside.
Given that the patient underwent transcatheter
aortic valve replacement for non-rheumatic aortic
valve stenosis during the past year, three sets of
blood cultures were drawn and a transoesophageal
echocardiogram was performed to rule out endo-
carditis but did not show any vegetations. The
patient received intravitreal injections of ceftazi-
dime 2.25 mg/0.1 mL and vancomycin 1 mg/0.1mL,
and was started on systemic intravenous ceftazi-
dime 1g every 8 hours and vancomycin 1g every
12 hours. Systemic evaluation was undertaken in an
attempt to identify the source of the infection. The
patient had several teeth implants, so a panoramic
teeth X-ray was done but was normal. Finally, sinus
and abdominal CT were unremarkable and failed to
reveal any active infection or abscess.
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Figure 1

Slit-lamp examination of the left eye on the second day of
presentation showing 360-degree mild-moderate conjunctival injection
with relatively clear cornea (left), clear cornea without oedema with
severe fibrinoid anterior chamber reaction and seclusio pupillae but
absence of frank hypopyon (middle). B-scan ultrasonography showed
non-specific vitreous inflammation and a flat retina (right).

At the next evaluation later the same day, the patient had
clearly worsened with vision down to light perception, 40%
hypopyon and worsening of vitreous inflammation. The decision
was thus taken to operate, and a 25G pars plana vitrectomy was
performed. Intraoperatively, the anterior chamber was washed
out of all fibrinous and purulent material. The intraocular lens
and the capsular bag did not appear to be significantly affected
by the infection, and so were kept in place. After core vitrectomy,
a large papillomacular abscess was noted with severe necrosis
of the posterior pole and interspersed retinal haemorrhages
(figure 3). Another dose of intravitreal vancomycin 1 mg/0.1mL,
ceftazidime 2.25mg/0.1mL and amikacin 0.4mg/0.1 were
injected, followed by complete silicone oil fill. Cultures of the
intraoperative vitreous aspirate grew S. salivarius. PCR on the
vitreous aspirate was negative for tuberculosis and herpesviruses
(HSV1, HSV2, VZV, CMYV). The vitreous and blood cultures
taken at the bedside failed to show any growth after 5 days of
incubation.

Postoperatively, the patient received intravitreal vancomycin
0.05 ml(1 mg/0.1mL) and intracameral 0.05 mL of 8 mg/2mL
preservative-free dexamethasone at postoperative days 2, 5 and
10. He was maintained on topical moxifloxacin hydrochloride
0.5% four times daily, preservative-free dexamethasone phos-
phate 0.1% four times daily and cyclopentolate hydrochloride
1.0% four times daily, which were slowly tapered starting at day
10 postoperatively.

OUTCOME AND FOLLOW-UP

At the last follow-up 3 months postoperatively, visual acuity
stabilised at hand motion with a quiet anterior chamber and
silicone-filled vitreous. The optic nerve and macula were mark-
edly atrophic with severely attenuated retinal vessels (figure 4).

Figure 2  Slit-lamp examination of the left eye on the third day of
presentation demonstrating severe diffuse conjunctival injection with
filamentous discharg, no periorbital inflammation/infection, frank
hypopyon with purulent membrane covering the pupil (left). Higher
magnification reveals diffuse corneal stromal and epithelial oedema
with microcysts, diffuse keratic precipitates, occlusio pupillae with
inflammatory white pupillary membrane, and frank hypopyon reaching
1/4 anterior chamber depth (middle). B-scan ultrasonography showed
severe worsening of the vitreous inflammation with thickened posterior
hyaloid and thick vitreous strands, but the retina was still flat (right).

Figure 3 Intraoperative images of the left eye at the beginning (left),
after core vitrectomy (middle) and end of surgery (right). There was

a large white abscess obliterating the macula with surrounding pre-
retinal and intra-retinal haemorrhages, with associated optic nerve head
inflammation. The retina was flat. The hazy view was due to the diffuse
corneal oedema.

The patient’s oral hygiene was healthy and his follow-up echo-
cardiogram did not indicate any signs of vegetation.

DISCUSSION

We presented a case of S. salivarus endophthalmitis without
ocular trauma in an elderly man with diabetes with iron defi-
ciency that presented in an insidious manner. Our initial working
diagnosis was metastatic focus from the cardiac valve especially
with the 1-year history of transcatheter aortic valve replacement
for non-rheumatic aortic valve stenosis. However, despite the
patient’s negative echocardiogram, the presence of subtle cardiac
vegetations of less than 1mm in size cannot be ruled out. It is
known that transthoracic echo can detect vegetations above
2mm in diameter, whereas transoesophageal echo can detect
lesions 1-1.5 mm in diameter, with both sensitivity and speci-
ficity of around 90%.°

S.salivarus is classified as a member of the viridans strepto-
cocci group.” It is present in the oral cavity and in the digestive
tract as a commensal bacterium rarely causing any infection.®
After birth, S. salivarius is among the first colonisers of these two
niches in humans,” and is believed to play an important role in
immune homeostasis and in preventing the growth of virulent
species in the oral cavity and the intestinal tract.'® It has also
been found to be the dominant inhabitant of the upper respira-
tory airway.'' Additionally, it has been occasionally isolated from
skin, human blood and breast milk.?

S. salivarius is part of the normal human flora and has low
virulence. However, it is one of the most common viridans
streptococci causing bacteraemia in patients with compromised
defence mechanism.'” Major risk factors include profound
neutropenia especially in patients with cancer, oral mucositis,
and in patients receiving high-dose cytarabine."> The patient
presented has three factors that compromise cellular immunity:
diabetes,'* advanced age" and iron deficiency.'® Streptococcus
spp is a common cause of exogenous endophthalmitis,'”® with
the viridans group being the most common isolates.”' Several

Figure 4 Slit-lamp examination of the left eye 3 months
postoperatively showing a quiet eye with superior corneal haze and
oedema (left), more apparent on slit beam illumination (middle). Colour
fundus photograph showing the silicone-filled vitreous cavity, with a
pale optic nerve head and residual inflammatory membranes over the
posterior pole. The macular reflex is obliterated (right).
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reports directly incriminated S. salivarius in cases of endophthal-
mitis, although all exogenous.?*>* However, our patient had full
mental capacity and was generally well-preserved, and there was
no evidence of ocular/periocular intervention, trauma, injury or
abuse on repeated questioning.

Patients with endogenous endophthalmitis most commonly
present with eye discomfort, visual disturbances and pain,”
which, except for pain, were the presenting complaints of the
patient at the ED. Similar to published studies,* the patient had
the most common signs on ocular examination, which included
obscure fundus view, hypopyon, as well as vitreous and anterior
chamber inflammation. Intraoperatively, the patient displayed
a large papillomacular abscess, severe necrosis of the posterior
pole and interspersed retinal haemorrhages. This is concordant
with several reports that found that a high percentage of eyes
with endogenous endophthalmitis had a lesion or an inflamma-
tory collection over the macula,***” and that choroidal abscesses
were more common than retinal or subretinal abscesses.”®
A literature review from January 1980 to December 2020
failed to detect any case of endogenous endophthalmitis from
S. salivarius.

While the clinical signs of the patient pointed to a diagnosis
of infectious endophthalmitis, the clinical history mislead the
diagnosis. In fact, there was no trauma to the eye, no evidence
of a port of entry anywhere else in the body, no active signs of
infection (sinus, dental or other systemic infections), no surgical
interventions in the preceding 6 months, no ocular pain and a
normal posterior segment examination 2 days prior. Neverthe-
less, even though infectious endophthalmitis was on the differ-
ential diagnosis and the patient was asked to return the same day
for reassessment, this ultimately led to a delay in diagnosis and
treatment, which probably affected the patient’s outcome.

In conclusion, this is the first reported case of S. salivarius
endogenous endophthalmitis. Despite lack of an identifiable
source of infection, a high index of suspicion is required in
patients with multiple comorbidities that could weaken their
immune system and alter the clinical presentation. Early detec-
tion, microbiological evaluation and a very low threshold for
prompt treatment (medical and/or surgical) are critical to avoid
disastrous outcomes.

Patient’s perspective

I still do not understand how the infection happened, and I still
hope that | can regain my vision. | feel that had it been taken
seriously from when | first came to the ER, my eye might have
been saved.

Learning points

» Streptococcus salivarius is part of the normal human flora
and ocular infections are exceedingly rare.

» Patients with altered cellular inmune mechanisms are at risk
for opportunistic infections.

» S. salivarius endogenous endophthalmitis can occur in the
appropriate clinical setting with devastating consequences.

» High clinical suspicion and low threshold to perform timely
diagnostic and therapeutic interventions are critical to
improve outcomes.
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